INTRODUCTION
Self diffusion studies on MgO have been reported by tracer diffusiv-, 1 2 28 ity measurements. ' For cation self diffusion, a layer of Mg (21.3 hr. half life) is deposited on one side of an MgO single crystal and heated to high temperature. On heating, the radioactive tracer atoms are distributed throughout the crystal. The final distribution and consequently the diffusion coefficient is evaluated by sectioning.
Oxygen self diffusion coefficients have also been determined by measuring the rate of exchange between a limited volume gas phase enriched with the isotope 0 18 and MgO powder. 2 One uncertainty in this -2- kind of tracer diffusivity experiment is caused by the presence of dislocations which can act as fast diffusion pipes. Dislocation climb involves diffusion of both anion and cation. The rate of diffusion will be controlled by the slower moving species. By studying the shrinkage of small dislocation loops due to transport of material to or from the surface of a thin foil it should be possible to obtain quantitative information on the diffusion of the slower diffusing ion.
By selecting loops that are relatively isolated from other loops, the mechanism would be unambiguously volume diffusion .. The only experimental work on dislocation climb in MgO available in the literature is that of Groves and Kelly.3 However, since their observations were based on thin foils prepared from bulk, samples after different annealing tr~atments and the climb of individual dislocations was not observed it was impossible to separate volume diffusion and pipe diffusion. By developing techniques of annealing thin foils outside the electron microscope and of photographing the same area under identical diffraction conditions, we have been able to study volume and pipe diffusion separately. Measurements of the shrinkage rate of the same dislocation loops were made at more than one temperature to eliminate errors in the calculation of activation energy due to poorly known pre-exponential factors.
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By integrating numerically the left hand side of Eq. (8) and Eq. (9) from r l to r 2 corresponding to a given interval of time of annealing and inhomogeniety interactions as: -5] .lb 2r 3 (1-E:)3
where ro (I-c) is the radius of the vacancy and ro the atomic radius.
This binding energy will increase the vacancy concentration in equilibrium with the loop; and while this will tend to increase the rate of climb, the increase in the apparent activation energy for diffusion will tend to decreas e the climb rate. If the interactions were completely localized at the dislocation core the two effects would cancel out, but since the decreased climb effect occurs over relativelY long ranges the net effect of the interaction is to increase the rate of climb. 
